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ABSTRACT 


The  purpose  of  the  map  series  presented  here  is  to  visually  present  the  identified  aquatic  resources  in  San 
Jacinto  River  and  portions  of  the  Santa  Margarita  River  watersheds  in  western  Riverside  County,  Califor¬ 
nia,  as  part  of  the  Special  Area  Management  Plan  (SAMP).  A  SAMP  is  a  comprehensive  aquatic  resource 
planning  effort  in  the  context  of  Section  404  of  the  Clean  Water  Act  (CWA).  The  U.S.  Army  Corps  of 
Engineers,  Los  Angeles  District  is  leading  the  development  of  the  SAMP,  and  the  Riverside  County  Flood 
Control  District,  representing  the  County  of  Riverside,  is  the  local  stakeholder.  These  are  the  spatial  re¬ 
sults  of  an  overall  study  undertaken  by  the  SAMP.  The  size  of  the  study  area  is  36,1953  ha  (894,405 
acres).  Mapped  results  of  this  study  were  compiled  in  the  field  using  Arc  View  3 .2  geographic  information 
system  (GIS)  and  mapped  at  a  scale  of  1 :4800  using  Color  Infra-Red  Digital  Orthoquads  (DOQ)  imagery. 
A  unique  method  of  combining  the  occurrence  of  vegetation  communities  and  fluvial  surfaces  to  deter¬ 
mine  the  probability  of  being  regulated  was  used  to  identify  aquatic  resources  that  might  be  considered  as 
regulated  under  Section  404  of  the  CWA. 
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tions  dealing  with  scientific  aspects  of  the  study. 
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practices,  programs,  or  doctrine  of  the  U.S.  Army  or  Government  of  the  United  States.  The  contents  of 
this  report  are  not  to  be  used  for  advertising  or  promotional  purposes.  Citation  of  brand  names  does  not 
constitute  an  official  endorsement  or  approval  of  the  use  of  such  commercial  products.  The  Commander 
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Map  Series  of  Aquatic  Resources  for  San  Jacinto  and 
Portions  of  the  Santa  Margarita  Watersheds 

ROBERT  W.  LICHVAR  AND  MICHAEL  ERICSSON 


INTRODUCTION 

The  overall  purpose  of  the  map  series  presented  here  is  to 
identify  aquatic  resources  in  San  Jacinto  River  and  portions 
of  the  Santa  Margarita  River  watersheds  in  western  River¬ 
side  County  as  part  of  the  Special  Area  Management  Plan 
(SAMP).  A  SAMP  is  a  comprehensive  aquatic  resource  plan¬ 
ning  effort  in  the  context  of  Section  404  of  the  Clean  Water 
Act.  The  ultimate  goal  of  the  SAMP  is  to  provide  a  manage¬ 
ment  tool  that  helps  reach  a  balance  between  protection  of 
aquatic  resources  and  reasonable  economic  development.  The 
U.S.  Army  Corps  of  Engineers  (USACE),  Los  Angeles  Dis¬ 
trict  is  leading  the  development  of  the  SAMP  in  western  Riv¬ 
erside  County,  California.  The  Riverside  County  Flood  Con¬ 
trol  District,  representing  the  County  of  Riverside,  is  the  lo¬ 
cal  stakeholder  in  the  development  of  the  SAMP. 

The  map  series  represents  the  results  of  the  SAMP  plan¬ 
ning  level  delineation  of  aquatic  resources  that  was  performed 
by  Lichvar  et  al.  (2003)  from  the  Engineering  and  Research 
Development  Center,  Cold  Regions  Research  and  Engineer¬ 
ing  Laboratory  (CRREL).  A  planning-level  delineation  iden¬ 
tifies  those  areas  that  meet  both  the  jurisdictional  require¬ 
ments  under  Section  404  of  the  Clean  Water  Act  and  the  Cali¬ 
fornia  Department  of  Fish  and  Game  (CDFG)  Section  1600 
Code  at  a  watershed  scale.  Although  the  delineation  is  highly 
accurate  at  the  planning  level,  it  is  not  specific  to  any  one 
site.  Thus,  a  planning-level  wetland  delineation  does  not  re¬ 
place  the  need  for  a  jurisdictional  wetland  delineation  from 
the  Corps  of  Engineers  (COE)  permitting  program  or  the  CDFG 
Section  1 600  requirements.  As  such,  these  maps  display  the  base¬ 
line  occurrence  of  aquatic  resources  that  were  observed  in  these 
watersheds  during  the  study  period  (August  2001  to  May  2002). 


Study  Area 

The  San  Jacinto  River  and  portions  of  the  Santa  Margarita 
River  watersheds  together  encompass  approximately  36, 1953 
ha  (894,405  acres)  and  are  located  12  km  (7.5  miles)  south¬ 
east  of  the  city  of  Riverside  in  Riverside  County,  California. 
The  cities  of  Temecula  and  Murrietta  are  located  within  the 
Santa  Margarita  watershed.  The  cities  located  within  the  San 
Jacinto  watershed  include  Moreno  Valley,  Perris,  San  Jacinto, 
and  Hemet.  The  watersheds  are  bounded  by  the  Cleveland 
National  Forest  on  the  west  and  south  and  the  San  Bernar¬ 
dino  National  Forest  to  the  northeast.  The  southern  boundary 
of  the  study  area  was  limited  to  the  border  of  Riverside  County 
and  did  not  cross  into  San  Diego  County.  However,  in  some 
instances,  subwatersheds  draining  from  San  Diego  County 
into  Riverside  County  were  inventoried  and  mapped  because 
they  influence  the  riparian  wetlands  and  flooding  within  Riv¬ 
erside  County. 

Methods 

Mapping  protocols 

Potential  aquatic  resources  were  initially  identified  by  in¬ 
terpretation  of  color  infra-red  digital  orthoquads  (DOQ)  im¬ 
agery  obtained  from  the  USGS  (via  the  Internet).  Aquatic  re¬ 
sources  were  delineated  in  the  field  using  the  DOQs  within  a 
customized  Arc  View  3.2  geographic  information  system  (GIS) 
on  a  Fujitsu  3500  Stylistic  pen  tablet  computer.  All  mapping 
was  at  a  scale  of  1:4800,  with  a  minimum  mapping  unit  size 
of  approximately  405  m2  (0.1  acres).  Using  the  GIS  in  the 
field  allowed  for  viewing  of  support  spatial  databases  (i.e. 
roads,  contours,  parcel  information,  etc)  to  better  identify  all 
potential  aquatic  resources. 
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The  first-order,  ephemeral,  and  intermittent  streams  were 
initially  identified  and  delineated  by  interpretation  of  the 
DOQs  remotely.  In  several  instances,  second-  and  third-order 
streams  (Strahler  1952)  were  also  identified  as  a  single  blue 
line  because  of  their  narrow  width  resulting  from  human  in¬ 
fluences  that  cause  downcutting  within  the  channel.  These 
categories  of  streams,  identified  in  this  booklet  as  “Ephem¬ 
eral  Streams,”  are  typically  up  to  10  feet  wide  and  lack  flood- 
plain  surfaces.  Ephemeral  streams  were  verified  for  accuracy 
and  precision  using  the  field  GIS  as  potential  aquatic  resources 
were  delineated.  Vegetation  associated  with  washes  that 
lacked  floodplain  terraces  were  assigned  a  hydrogeomorphic 
floodplain  code  of  “Non-Floodplain  Riparian.” 

Vegetation  classification 

Vegetation  map  units  were  developed  through  a  series  of 
modifications  to  the  California  natural  community  classifi¬ 
cation  by  Holland  (1986).  In  previous  SAMP  efforts  in  other 
watersheds  in  southern  California,  CRREL  found  that  exist¬ 
ing  vegetation  classifications  lacked  sensitivity  for  use  in  wa¬ 
tershed-scale  wetland  delineations.  To  meet  the  needs  of  iden¬ 
tifying  wetlands,  we  developed  a  classification  that  followed 
the  hierarchical  schemes  of  both  Holland  and  Sawyer  and 
Keeler- Wolf  (1995)  but  added  another  level  of  specificity  at 
the  species  level  (see  legend).  Our  classification  shares  the 
use  of  growth  forms  and  dominant  species,  with  expanded 
use  of  additional  species  identifiers  for  both  native  and  non¬ 
native  units.  Figure  1  shows  a  comparison  of  the  level  of 
detail  associated  with  the  Holland  and  the  USACE  growth 
and  species  level  classifications.  In  this  map  book,  only  the 


species-association-level  map  units  are  shown.  The  complete 
report  and  growth-form-  and  species-association-level  maps 
and  all  other  pertinent  spatial  layers  are  provided  at  the  web 
site:  https://m2.crrel.usace.army.mil/pls/watershed/ 
WATERSHED  out2.watershedStart  pk 

Hydrogeomorphic  floodplain  classification 

Hydrogeomorphic  floodplain  units  were  mapped  for  the 
purposes  of  indicating  flood  frequency  for  use  in  delineation 
purposes.  Typically  floodplain  terraces  develop  on  second- 
order,  third-order  and  greater  Strahler  stream  types.  First-or¬ 
der  streams  typically  lacked  floodplain  terraces  since  they 
are  located  on  steeper  slopes,  have  smaller  drainage  areas, 
and  are  confined  to  bedrock  channels  that  limit  their  ability 
to  create  floodplain  terraces. 

In  this  study  the  two  floodplains  map  units  identified  in 
the  field  were  the  active  and  abandoned  floodplain  terraces 
(Fig.  2).  The  active  floodplain,  in  this  study,  contains  the 
bankfull  and  the  adjacent  active  floodplain  terrace  that  con¬ 
tains  features  associated  with  frequent  flooding.  These  fea¬ 
tures  include  high-flow  channels,  unvegetated  surfaces,  bed 
and  bank,  and  a  break  in  slope.  The  abandoned  floodplain 
terrace  is  above  the  active  floodplain  and  contains  features 
associated  with  infrequent  flooding  and  seasonally  wet  areas. 
Potentially  regulated  hydrologic  features  in  this  terrace  are 
driven  by  infrequent  overbank  flooding,  local  precipitation, 
and  occasional  groundwater  discharge  within  paleo  channels 
and  other  depressional  features.  Often  there  is  a  distinct  change 
of  vegetation  community  from  the  active  to  the  abandoned 


Holland  USACE  Vegetation  Units 

Units  Growth  Form  Units  Species  -  Association 

Figure  1.  Comparison  of  vegetation  classifications. 
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Bank  Full . 1  to  2  year  return  interval  (regulated  as  wetland  or  WoUS) 

Active  Floodplain . Less  than  1 0  year  return  interval  (regulated  as  wetland  or  WoUS) 

Abandoned  Floodplain .  10  to  100  year  return  interval  (regulated  as  wetland  or  WoUS) 


Figure  2.  Hydrogeomorphic  floodplain  units. 


floodplain.  The  cross  section  in  Figure  2  represents  the  ideal 
floodplain  development,  but  in  some  instances  one  or  more 
terraces  may  be  lacking  because  of  human  influence,  local  soil 
conditions  and  geomorphology,  or  local  precipitation 
patterns. 

Delineation  technique 

The  modification  of  standard  delineation  sampling  pro¬ 
tocols  and  the  development  of  wetland  probability  ratings  for 
Section  404  regulatory  purposes  for  the  riparian  vegetation 
map  units  allowed  for  a  watershed-scale  delineation.  The  sam¬ 
pling  protocols  outlined  in  the  Corps  of  Engineers  Wetlands 
Delineation  Manual  (Environmental  Laboratory  1987)  and 
“Waters  of  the  United  States”  (WoUS)  at  33  CFR  328  were 
modified  for  use  at  the  watershed  scale.  To  delineate  at  this 
scale,  riparian  corridors  were  mapped  for  hydrogeomorphic 
surfaces  representing  a  combined  bankfull  and  active  flood- 
plain  and  a  separate  abandoned  floodplain  terrace  (Fig.  2), 
which  were  later  interpreted  for  return-interval  requirements 
under  Section  404.  Individual  vegetation  units  at  the  species- 
association  level  were  sampled  at  169  sites  to  develop  a  char¬ 


acterization  of  the  indicators  for  both  wetlands  and  other 
WoUS.  By  combining  field  sampling  results  for  wetland  oc¬ 
currences  within  various  mapped  vegetation  types  with  the 
flood  frequency  information  obtained  from  the  geomorphic 
surface  map,  probability  ratings  intended  for  regulatory  pur¬ 
poses  were  developed  to  accommodate  all  variations.  Six  cat¬ 
egories  of  wetland  or  WoUS  ratings  were  assigned  to  each  of 
the  riparian  vegetation  units,  with  ratings  ranging  from  al¬ 
ways  regulated  to  upland  or  not  regulated  (Table  1). 

RESULTS 

We  delineated  16,043  ha  (39,643  acres)  of  aquatic  re¬ 
sources  in  the  riparian  areas  and  12,701  km  (7,892  miles)  of 
intermittent  streams  as  WoUS  within  both  watersheds. 

Book  format 

The  format  of  this  field  map  book  is  based  on  the  U.S. 
Geological  Survey  (USGS)  1:24,000  quadrangle  boundaries. 
To  locate  an  area  of  interest,  use  the  USGS  Quadrangle  Index 


Table  1.  Wetland  /  WoUS  ratings  assigned  to  riparian  vegetation  types 

Rating  Description 


1  Types  meet  the  criteria  for  a  wetland  or  WoUS  1 00%  of  the  time 

2  Types  meet  the  criteria  for  a  wetland  or  WoUS  67-98%  of  the  time 

3  Types  meet  the  criteria  for  a  wetland  or  WoUS  33-66%  of  the  time 

4  Types  meet  the  criteria  for  a  wetland  or  WoUS  2-32%  of  the  time  (primarily  uplands) 

5  Types  meet  the  criteria  for  a  wetland  or  WoUS  <2%  of  the  time  (primarily  uplands) 

6  Unregulated  upland 
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page  and  identify  the  quadrangle  name  for  a  specific  loca¬ 
tion  within  the  study  area.  Then  find  the  tab  with  the  quad¬ 
rangle  name,  which  will  bring  you  to  the  map  series  for  the 
identified  quadrangle.  Each  quadrangle  map*  within  the  study 
area  is  divided  into  quarters  to  create  quarter-quadrangle  maps. 
This  provides  two  map  scales  to  view.  The  quarter-quadrangle 

*An  explanation  of  map  units  and  other  support  information  is 
provided  on  the  legend  in  the  back  of  this  book. 


maps  show  more  detail  than  the  quadrangle  maps.  There  are  three 
map  layers  for  each  quadrangle  and  quarter-quadrangle  map.  The 
“Regulatory  Probability  Ratings”  is  the  first  map  in  the  series,  fol¬ 
lowed  by  the  “Vegetation  Species  -  Association  Units”  and 
“Hydrogeomorphic  Floodplain  Units.”  The  order  of  these  maps  in 
this  book  is  listed  below: 
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